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UREA AND PHOSPHORIC ACID IN THE 
URINE IN ANAMIA. 


BY THEODORE DEECKE. J 


The amount of urea excreted by the kidneys stands, 
as careful observations have shown, in a certain relation 
to the quality and the quantity of food consumed. Its 
elimination is also influenced, to some degree, by the 
occupation or the physical and mental exertion of the 
individual. It varies greatly from the normal average 
in diseased conditions of the organism, especially where 
there is a rapid disintegration of the tissues of the 
body and of the constituents of the blood. 

In the healthy adult the amount of nitrogen con- 
tained in the urea excreted, can be considered as almost 
exactly equal to that contained in the nourishing ma- 
terial absorbed by the system. The amount of urea 
eliminated is, therefore, a most valuable indicator of 
the general change of matter in the nitrogenous con- 
stituents of the organism. 

Another important factor in the composition of the 
urine is the amount of phosphorus which it contains, 
in the form of alkaline and earthy phosphates. Re- 
garding the alkaline phosphates, it has become apparent 
that there exists a special relation between the quantity 
of these in the urine, and the amount of change of 
matter in the nervous tissue, which is distinguished by 
the large proportion of phosphorus contained in easily 
decomposable compounds. The amount of earthy 
phosphates is of interest, in its relation to certain 
pathological processes. ‘These are the calcareous infil- 
tration, or the calcification of physiological and patho- 
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logical tissues; the depositions of earthy phosphates in 
cystic cavities, of morbid origin, in various organs of 
the body; the formation of concretions in the urinary 
passages and of crystalline deposits in the urine, the 
latter especially in chronic affections of the bladder. 

The history of the formation of urea in the organism, 
and the seat of its development, can not yet be given 
in detail. From a chemical point of view the possi- 
bility must be admitted, that it has more than one 
source of derivation. The fact that it is a constant 
constituent of the blood, that it is found in the chyle, 
in the serous fluids, in the saliva, and also in various 
organs and tissues, renders it more than probable that 
it is not the product of one special organ of the body. 
It must rather be considered, like its allies, especially 
the uric acid and the kreatinin, as the general result of 
the dissociation of certain groups of living albuminous 
compounds. We add to this that urea possesses the 
power of dialyzing through animal membranes with 
great facility, that it acts, when introduced into the 
system, as a powerful diuretic, and that it is rapidly 
re-excreted by the kidneys, especially when injected into 
the blood. From all this it would appear that it is 
not so much the physiological function of the renal 
epithelium to produce, but merely to eliminate, or to 
withdraw this substance from the blood. 

The small amount of urea uniformly present in the 
blood—from two to four parts in ten thousand—and 
the larger proportion in the arterial, than in the venous 
blood of the kidneys, offers no argument against this 
theory, as it has been shown by calculation that it is 
possible for the whole amount of urea, excreted in a 
given time, to have been separated from the blood 
passed during the same time through the kidneys. 


Moreover, it has been proven by experiment that the | 
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urine is secreted continuously, and that its flow never 
ceases in health for any length of time. Another 
argument may be found in the fact that the amount of 
urea is, in general, independent of the quantity of urine 
excreted. 

The amount of urea eliminated by an average man, 
in twenty-four hours, is, according to Dr. E. Smith, 
33.63 grammes, the daily average in the course of a 
year; after Parkes, 33.18 grammes; after my own 
observations, 31.95 grammes in one case, and 34.59 
grammes in another case, which gives an average of 
33.27. The average amount of phosphoric acid excreted 
during the same period was, after Parkes, 3.164 
grammes; after my own observations, 3.62 in the one, 
and 2.77 grammes in the other case, an average of 
3.195. The variations in the daily amount of urea, in 
Dr. Smith’s case, was from 14.2 grammes to 45.3 
grammes; of phosphoric: acid, after Parkes, from 2 to 
4.3 grammes. According to my analyses, compris- 
ing the time of ten days, the variations in the daily 
quantity of urea amounted to from 27.34 grammes to 
41.74 grammes; of phosphoric acid, from 2.17 to 4.21 
grammes in the first case; in the second one, of urea, 
from 24.07 to 39.35 grammes; of phosphoric acid, from 
2.59 to 4.16 grammes. The whole quantity of urine, in 
the last two cases, was 14830 ©. o., by daily variations 
from 1155 c. oc. to 1715 o. o. in the first case, and 21144 
c. ¢., by daily variations from 1600 ©. c. to 2790 ©. ©. 
in the second case. The specific gravity in the first 
ease varied from 1014 to 1026, making an average of 
- 1020-21; in the second one, from 1009 to 1026, an 
average of 1018-19. 

As it will be observed in the foregoing, the figures pre- 
sent a remarkable congruity. A greater number from 
other authors could be added, in order to substantiate 
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their correctness. In a healthy average man the daily 
amount of urea excreted, in grammes, rarely exceeds 
forty, or is below twenty, while the quantity of 
phosphoric acid excreted varies between 2 and 4.5 
grammes. 

It has already been indicated that in morbid condi- 
tions of the organism great variations occur. Thus, in 
the early stages of acute diseases, as pneumonia, typhus, 
meningitis, the daily amount of urea excreted increases, 
according to Vogel and Warnecke, to more than twice 
the normal average—that is, to from seventy to eighty 
grammes per diem, while in cases of chronic anemia, 
according to my own observations, it remains below 
one-half of the usual average. In all these anal- 
yses the determination of the substances excreted was 
confined to their whole amount, during the twenty-four 
hours of the day. There is, at present, nothing definite 
known of their relative quantity at different times during 
this period, which would appear to be of especial interest 
in regard to the change of matter during the state of being 
awake and during sleep. If it is a natural law that the 
amount of urea excreted, stands in a direct proportion 
to the amount of physical and mental exertion per- 
formed, and that it is to be considered as a measure of 
muscular and nervous energy, this of course must be- 
come noticeable as a constant and regular rise and fall 
of its amount during the twenty-four hours of the day. 
I present, in the following tables, the results derived 
from my own investigations: 


ze"0 | 19'T | sore | TBOTD | MOTION 10 | 98°T | ws | O61 PIV | 9TOT | “IBOID | MOTION 
1e"0 | ort | wer | ob ‘PPV | CeOr | "ABOID { MOTIOX 8°0 | Tet | ever | 086 | ‘PPV | O<Or | "TROT | MOTIOA 
0e"0 | oT | ser | Ocor PPV | ST0r | "ABOTD { MOTIOA z"0 eT | wer | 8 | ‘PPV 6I0T | "IBOTD {MOTION 
120 | 06°0 | ser | O6IT PPV | STOT | "IBO1D MOTION 0e"0 | gut | sen | FIST | POV | Stor "IBOTD | MOTIOX 
080 | 69°T | MI | 086 PPY | 21 | "IBOID | MOTION ¥8°0 | OFT | rst | S16 | PHY S01 | "ABOTO | MOTION 
ze" wt | ws | al pey | THOT IWIID | MOTION IUSVT || Ze"O wt | °F | 008 PPV | Teor | "ABOTD | MOTIOX 
1s"0 | 0e"T | eer | CLer | prey | 600T | IVOTD {MOTION FUSVT || Te"0 9L'T | oor Stet ‘pV TOL | “AVOID {MOTION 
0e"0 | Te'T | sen | 096 PPV | STOL | “IBOTD | MOTIOA 66°0 | 9¢°T | corer oe9 | PPV | 901 | "IBOTD | MOTIOA 
RE Re L bcislniaseeeiltdbieinesciinamalthal leat 

1s"0 6e'T | ver | aad | ‘PPV | 0<or | "IBOTO | MOTION BUST || F6°0 | 86'T | erse 0h | Prey | FOOL | "IBOTO {MOTION 

yl ¥ wee . a i ee : 

Bp | ee 0°D e Aq S| ae &£ 
Bes Fes uoyoe :, abs | Ree 0°) | -aonoe | 
Pas, | wav, | ‘Pen | uA “ARID | ‘0490 ‘yISOdeq ‘1010p EES Wee ‘wo1g | ut éq9 “avin | ‘ojo ‘yIsodeq !10[09 
wee roe ck: & 5 Fos — 
mes | a7 5 — oadg mes gFS -uend ‘sedg 
7 ic} ° ° ic} 

‘sannvun | ‘ ‘Sannvun | 

‘WV 9 OL “W ‘d 9 NOU . ‘NW ‘d 9 OL ‘WV 9 Kou 


‘HLIVEa NI NVW—'] FIAVE 


FOL | 68° OL | 4 | £0° 821 | COLL | 90¢0T | ‘IVLOL 
82°0 | 68ST | bot) | PPy | Teor “IBOTD | MOTIOA £8°0 | 68°0 | IV'st | 098 | ‘PPV | 0¢0T | *IBO[D | MOTIOX 
——— 1 . 
82°0 | ¥6°61 | OF6 | ppy | 6101 | “IBOTD | MOT[AA $¢°0 | 08°0 | 60°06 | 008 | “PPy | Ge0L | “AVOID § MOTIOX 
£2'0 | 6E LL | 069 | ppy | @20r | “IBOTD | MOTION €¢°0 | oT | 16°81. | OSL ‘PPV | £201 | *IBOID | MOTIOX 
=~ a onegs P. ~- = Ls 
08°0 | 89° ST | 0s¢ | poy | SI0r | “IBOTD $ MOTION 180 | gh°0 | 66°61 | 096 | ‘PPV | TCOL | “IBITO | MOTIOA 
€8'T | SF OL | c18 | pPy | 6101 | “ABOTD + MOTIOA £¢"0 | eo'T | Te°S% | 006 | “Phy | FOOT | “ABOTO | MOTIOX 
TL'0 | 6°91 | 0¢9 | pPy | T20r | “IBOTD | MOTION e'0 | 180 | IL | 069 : “PPV | Stor | “TROT | MOTIOX 
OL'T | &F'06 | CHG | ppy | STOL | “ABOTD | MOTION £8°0 | 46°0 | €8° LT | 069 | pPy | TOOL | *IBOTD £ MOTIOK 
6r'L | 20°06 | 0¢8 | ploy | $d0L | “IBOTO $ MOTIOA £¢°0 | FT | £0°ST | ceo | ppy | 9¢0T | *“IBOTD | MOTION 
92°0 | 96° 0T | cig | pHy | 6101 | “VOTO $ MOTO A oe"0 | OFT | 18°8T | 006 | “PPV | 0c0T | “IBOTD ! MOTIOA 
: eee ase a iene 
£8°0 wT | 40°87 | geg | PPV | 9201 “IBOTD § MOTIOX 1s°0 66°0 08°6 009 POV FIO | FO OFBIQ WoIZ APNOID 
OLB + MOTIOX JUST 
oe Uls 4% gs Ul|>p B 
oe, | RE - . AY ont ke el ett 
aeo | KR 00 | -uoroe i : tag ree 09 | -aoyoe ‘j 
eae weak “eoIg | ut A419 tt -ABID “oJ “yisodeqg !10[0D a ag. wee “BoIg | ut A419 ia ~ABIY) 0490 ‘qsodoq ! LO[OQ 
WES | SBS -uend ‘oadg WES | SEG -uune) ‘oadg 
ale a Roe roo 28 
‘sannvuD | ‘SHWWVUD | 
‘WY 9 OL ‘AW ‘d 9 NOU Wd 9 OL ‘WV 9 NOU 


‘ALIVE NI NVHOM—'J[I ATAVL 


| C98S | | anor | “TV. LOL 


og"e | 90'S | a | 6aIF | | sor | "TV LOd 88'S | 98°T | 06°09 
= OEE UE = ae 
02'0 | ¥2°0 | en's | 981 | ‘DIV | 6101 | “AMOI | MOTO %'0 | ¥'0 | WF | gue | 1wxin0x SOOT | “IWOTD | MOTOR OTR 
* é sil ; . Ps ‘ . 5 | “ “soqRi ‘0 WISsOdo. 
02'0 | 19'0 | 6o'F See | ppy | O¢Or | AVOID | MOTION 02°0 | oro | Ise | or | *rermon| oor Fe D COnek Sind 
oe Fy | eae eae | FERS 4 | ‘pDy “soqyeig, 
eo | sor | ere | om ‘pov | Sor “IwOID {MOTION wo | Wo | wo | ae | his] stor [50 gsodoq !xpnoi9 
: By Lieto) [eb Stee 0} i eRreg C7 @ MOEA Sid 
610 | 9¢°0 | 9'F | ale | ‘PPV | FIOL | "AWOL | MOTION 02°0 | #10 | ogg | wg ‘maHHON | 800T “IWO[) | MOTIOA OTA 
02°0 | 06°0 | ero | 0oF | ‘PPV | sor | “avoID !MOTIOA TUSVT || ¢°0 | 10 | 19 | cig | Beha | rate | “IBID {MOTION OCA 
#0 19°0 | o°¢ | are | pry | veo | “WOLD! MOTIOX 12'0 | 60°0 | 18'9 | sig | <ees| e101 | ‘AVOID | MOOK ORL 
5 a ‘soqeag jo ysodeq . r . “soqeig jo qIsod 
‘ *soqeig, yo ysod 
60 | oot | ors | 9G poy | Zor “IWO[D | MOTION oo | oro | m9 | gon |reaqnon] gsoor | -od Treus fApnoip on 
Ta 5) Pe : Rater aa ee aay : 4 | “ULB fsse[tofoD 4ysoulpy 
‘ . : ‘ppy ‘soqury) Jo yWsodeq ‘ ; oull *soqnig, JO yIsodeq 
“? | iti | _ | - | Pete | = Lisyetalt ‘Haorox ata} 0 | = | a ot | ™ wegty | STE | ognpan :Apnoyy | MopleA 
. . ‘ poy é ‘ 9 n " 
so | ao | we | 0 | chusyg| 210r IVOID {MOTOR 0 
Boulp a Ons BF | 22 | “A 
abe | REE | 0°0 —_— HH APS FES 0°0 acne HW 
Gas | was | erm | wi 4a on “AGI | “090 ‘ss0doq f10100 || Fag wag | vor | ut Aug ‘le “ABI | “0Jo “gISOdeq, 10109 
id he a 
ES s5g -uendy ‘vedg mS g5S | “wend ‘edgy 
AAS Sie 
‘SHANVUD | ‘SaNKVUD = | 


‘WV 9 OL 'W ‘d 9 NOU ‘ 
(‘g¢ ‘I ‘1) XVKOM—‘III AT 


"Wd 9 OL HV 9 KOUd 
aViL 


* 


ee ee eS 


| : | S8201 “TVLOL : : 96201 "TVLOL 
92°0 | £20 | OL*L | 06S | ‘PPy | Fe0r | “IBO[D | MOTIOA 62°0 | 28°0 | L¥°8 88% pey | 9201 “IBO[D | MOTIOA WV 
“sojvig) pue snony 
¥'0 FLO #901 09¢ ‘PPV S201 “IBO[D * MOTIOX £'0 10 108 | sig pDy SOL | JO ysodeq ‘!Apnolp 
| Ks \ ) } O1F9tl ALOA ! MOTION 
€@°0 | 0 | 81°8 | Cee | ‘PPV | 9COT | “IBID | MOTION £'0 | €8°0 ols | 898 | PPV | Sor “IBOTD ! MOTIOA 
: : ; } “s0qBigQ Jo WSsOdeq ; ; : Wreck dnt | 
¥e'0 | #9'0 | 60°» | 06g | prey | FOL apceaae’ fmorox|| #0 | ero | 16° | see | prey | ear | Zo 2180deq :£pnOID 
96°0 | oro | 18°¢ | Sth | PPy | 600T | “IBID + MOTTO AS 46°0 | 46°0 | 58°F | GLE | ‘PPV | CooL | “IBO[D | MOTION 
f ; “eury “soyeyd 
¥%'0 9¢°0 OFF 698 “‘TBIQDON | SOOT “ABOTD + MOT[OA O[BT 96'°0 #0 0¢°¢ 898 ipa: TOOL Bie oy Sa ay nex 
; “soyesy) “eull ‘soyeydsoyd odin, 
"0 4¢°0 9 002 PPV | ogor | FO ysodeq : Apno[p 1@°0 | ¥'0 16S 86€ -BAIV | SOL | PUBSOZBI JO szIs0deq 
a 5 3 ‘lena @ fmol, yaVG Aguas OUUM !APNOIO | MOTIOA 
ouly ‘sozeydsoyd pue sezRig | | (s0yea, 
96°0 8¢o°0 90°L FEL “BXIV | 420 | FO FISOCEd FIT 96°0 | 6'0 £€0°9 006 ‘PPV 600r | FO YEsSOdeq ‘Apno[p 
AUS | *PIGINY, + MOEA HAV OWT @ SMOTex AV 
eull “soqeydsoud 
0¢°0 | ¢9°0 | 19°9 | 08% ~BALV | OS0T | PUB sezBIQ JO Pisoded 96°0 #50 | gL'9 | 8s | ‘PPV | Ceor “IBID + MOTIOA FLV 
AUSIIS OVUM ‘PIGANT | MOT[OA J 
68°0 | €8°0 | 68°01 | FOE | ‘PPV | Sor “IBID + MOT[OA HIV 0¢°0 | 69°0 | eo"9 | 066 | ppy | €e0r “IBOTD | MOTIOA FIV 
& 
Ep? ae dd *U01q0B -” EEE ae 72 “m0T,08 ig 
. ic} if 
Ee ae eoig | ur 4719 -ABIN ‘040 ‘qIsodeq {10109 Eas Wee “eeig | ut 4919 : “ARID ‘0490 “4Isodeq {10109 
wee | See ou wee | Ese ou | 
o 2 |g 5 5 | -uend oedg oo a | O° -uend oedg 
* ic} $ ic] . ic] ad ° 
‘sawWwvud— | ‘SaWKVvuD | 


WV 9 OL Wd 9 NOUT 


‘Wid 9 OL ‘WV 9 WOU 
(L ‘£) SVYW—'AIL DIAVL 


18% | cor | srr | 8918 | 


‘TV.LOL 


&'0 ot | cen | SSF ‘PPV | 6201 | 


“AROIM | MOT[OA 


“ABOTD | MOTION FAVT 


“IBID | MOTIOA 


“BaD | MOTIOA 


“IVO[D | MOTIOA 


“IBOID | MOTIOA 


OL20T | ‘IVLOL 


“AVOID { MOTIOA 


“IRIN ! MOTIOA 


*IVO[D | MOTIOA 


“IVOTO {| MOTIOA 


soud 


u 
i} Lad 


ol0y 


‘WV 9 OL ‘W ‘d 9 NOU 


‘oJo “4Isodeq {410109 


02°0 | 8%°0 | FS | £06 | ‘pPy S201 | “AVOTO | MOTIOA 
0 | 6'0 | OF | 9c | ‘pPy | TOT “ABOTD | MOTION WV 
70°0 | raat | 0e°F | cal | ‘ppy | F0T “IBOTD {MOTOR AVC 
¥e'0 | a0 gi'¢ | 08% ‘PPV £201 | "ava | MOTIOA 
| es ——— we | neato 
¥e'0 | 80°0 | wt | ran ‘pPpy C201 | ‘mwaTD | MOTIOK WAVE 
wz0 | 090 | 6 Ler | ‘PPV 1201 | “ABOID {MOTION SPT 
0 | ra) et | IST | ‘Py | £201 "AVOID {MOTION 
£20 | zo | Lh | 0c ‘pPy | R201 “ABOTD {| MOTIOA 
08°0 | 680 | 86°E ral | prey 6201 | “aVo[D | MOTIOA WUSVT 
yl pb | 
s|2 “K 
in F ‘aon | oF } 
gaz wee. “Roig | ul Aqy pes -ABID | ‘oJ ‘yIsodeq f410[09 
3s | EPs “avn ods 5 
Leis eT | = > 
‘SaWNWVUD F 


* ‘W'd 9 OL ‘Wy 9 KOoug 


(gO) s’x0M—"4 SUSE, 2 pace, 


ee eee ee ee 


%% | aror | ewer | 96¢8 | | caor | "TV LOL We | 8L'e ass | CLeF | | ror | "TV.LOL 
: ; Bi ag ‘ou Sisal : ; 
9%@°0 | I | wat | OS@L | hae 6001 | ‘ouNg OWL 1z'0 | 60°0 | rs | Al | ‘py ZeOL | "IBO[Q | AOTIOK 
* ———- Meas = = 
¥'0 | 9F'0 | ovat | o1g P| oor | “OURS ONL w%'0 | wo | wn | a ‘PPV | CIOL "IWa[Q | MOTIOK 
06°0 | 1° | ore | ool ee oor | ouNeS OULD | 0 | 8@"0 | ¥e'8 | our | prey | e101 | "AWOID | MOTIOX 
"0 | 02°0 | eoror | o18 co 6001 | “oUvg OL, | 0 | wT | wat | 018 | ‘PPV : oor | “1B9[) | MOLIOA 
a rr: ar ak is date a ie | sian “oul “soqundsoug 
1e'0 | v1 | aot | 026 poy | Zor | “OWNS ONL, | @O | wo | oe | oF | , “wary | S1Or | DUB sojRIA 30, 91800 | 
a aa tae | Sa eo RTT: ic F “auntedg ee sevwad |] = ie | : | | ‘Out of [ese soamaty Bo gtd 
* . “ =B “sO ‘soqBl t i » $ UB BL oO 
ae | fa | ore | ee | aaa | OWE [oat kpnoig * taxon. Bs see Be vwnry | OF |G Sxpnoig. |korex 
: : 6 Ho ‘ ~soud s078s() 30 4800 z'0 00 | 2's | 00¢ PPYy 10 “IBOTD | AOTIA 
wo | et | WEL | OGL | charg] 9TOE | “Sole "goIEtA Je 3sod | é : FIOL 19 §MOTIOK 
ee DEL foe eee aa ge aid PEP Se ; "so7eiy) 
80 | 26°0 | wat | I9¢ | cues | 20 | “AWOTD | MOTION 08°0 | 19°0 | wer | og | poy | GOL | JO. wsodag :4DHOL) 
£60 | 79'T | owe | 08, | pey | I20L | “IBO[D | MOTL[OA FIV 06°0 | £0°0 | 06°F | OOL | ‘?pDy | 9201. “IBID !MOT[OA WIV 
; 1: COLT | OLF “DIOV | T1201 te aeaneatiae ame iene 10 | 9°0 19 | 00F ‘PPV CIOL “IBOID { MOTIOX IVC 
¥'0 Is 4: AVQUSTIS SApnolo {MOTOR WV 
Sree ——— SS ee = a } = 
| | 
E>e | Ee bidhag uOT}PR 7 Eps | Bee ite wOT}OB a 
3 * 9 
BEE | wae | “worn [arn] [asa | “one tomoer ‘2010p Bes | BEE | vera | wedi) | | aur | 019 g80doq #20109 
go | Bos x a ade WES | oBS = : 
mes | era | wend | oedg | es | aes | a | oedg 
sk bee's Fil Sli SP u —_ ote Een i) ise =) 
‘SHHWVUD- | ‘SaNnvUD | 
‘WV 9 OL W ‘d 9 NOU ‘Wd 9 OL ‘WV 9 Nou 


(5 10). Fe 


WIA ZIaVi 


11 


Wwe | one | or | rele | | scot | "TVLOL €9'T | 9 F | we | evr | esor | "IV LOL 
8%'0 | 70 : 6L'F | id | ‘PPV | e201 n | “IWOID | MOTIOA oro | 6r'0 | 8'S | oss | ‘PPV 8001 “IWOTD !MOTIOK 
9%'0 | "0 | %6'e | 99% | ‘PPV Ee O10 n | “AMOID |MOTIOA OVA || F1'0 9'0 | on'F | 09g ‘py 2001 “IVOTD | MOTIOA Od: 
* A “so0qRL ‘ e “soqBl 
"0 | 98°0 | On" | 9% | ppv | fait | 50 a1s0doa ema, 02°0 | 0° | wer | or9 | ppv nor |s0 a1s0dea YAOTeA 
“eo | wo | oF F | on | vey | Foor ‘ “saqwacn 70 “gro | 10 6s'9 | arg pPy sor [30 as0odoq Apnol) 
CPD: Des, Pee : pave: Aine aaaliorns' f tt oe © forex, 30577 
w'0 | 10 | 0e's | ooh | ‘PPV | FOL | ‘outs ONL sr°0 | 10°0 9e°e | ae | DPV | 8001 “IWOTD | MOTIOA OVE 
, -s070a 1 30-448 sod ae ees ea Bae Gas OT. 
1e'0 | 06'0 | €e°9 | ec | prey i wat | oc ‘ieee taal we | WT wror | 00g PPV wn | so gyeobeu thomba 
* . « “soqes * 8 oO 
9°0 | 0 | 98°9 | id | prey iz wit |50 as0doa Smotea|| e'0 | 0 ws | oor | PPV WI | swoteg tkone, FOOTE 
9°0 | 96°0 | 66°¢ | oe | ‘DIV | 6201 r | “OUIUE ONL oro | oF'0 "9 | cd | Dey | 9201 | ‘oueg OL 
¥e°0 | s¢°0 | +9 | 108 ‘PPV | cor | ‘ou OL 0%"0 s0°0 | 16"¢ ost |» DPV 90 Force 
aT) Wee care Bie ‘soqeiy Boeme wa, sae TS 
92°0 | 1 | wat | ong | ‘Py | got |ZO4ys0daq tApnoyy || ceo | ¥'0 | os | 63"¢ | te |: ‘py ogor | moro sono ave "IVOT | MOTIOA HVC 
ors Sep ____ oats _tmonea tea) MET, MMi EeeT TE ma 
oe ee era ‘ ac) y - 
Eee Fes 9? | -aonoe | | Epe Fee 2° | -woyow | ““™ 
gay, was, “woIgQ | ur Aq os “ARID ‘090 ‘yIsodeq {41009 Eas Wes, Borg | ul A919 tee ~ARDY “oqo ‘qisodeq f10jo9 
WES | 85S -urnd " ‘oodg wES | 55s -uendy oedg 
ae | a oh | pea | 27a 
PRES. A SES es = ° tera) 
‘sanKVvuD | ‘sannvuD | 
‘WV 9 OL ‘HW ‘d 9 NOU ‘Wd 9 OL ‘WV 9 NOUT 


(‘W‘W) SVROM—'‘IIA DZIAVAL 


12 


| 9060 | "IV LOL 


wore | Wh | ose | 9819 | 
w"0 | wT | 90° € | e201 | prey | TOL | IBOTD | MOTIOX “9 ‘PPV | TOL | “ABOID | MOTIOA Ova 
80 | 060 | wn | 20F | Peis 6201 | omg OU one FF a FeO | oulUs OULD 
ya ee A dee a me a Wegee ed  “‘soqeuydsoyud 
¢ ; F bi “Wal 9 0978 ey ue s94yviy JO 4Isode 
96°0 | 62°0 | AL's | 08% lay 9¢0T r ‘v9 woz sv ours oyp)| 860 wo | %6°0 | seer 8o°¢ | 90F | syysyg | Ser fodiens ms Fs anne 
ae . q eae ‘ ” ou 2 
620 | eo'| 166 | 08% eo FOL ED “ours Oud, 0¢°0 wo | nT ac 9 | FOL | ommes OU, 
MELE | 8 i wotlk es : ‘ou * 
oe"0 | eo"0 | 06°@r | 00g "thavy | e201 ce ‘omrng OUT 182 Shere 1am | omnes OTL 
Oe 7 ies ; |. lrour A 
"0 | s¢°0 | 6 o1g Hhey | 1a | ‘OUvS OLE 0¢"0 wo | 00's fe aoe | a oureg OU, 
Pa MR yene A cate ee A a Re ; 
0 | 0 | es | 9 pe 10 om | omg OWL 180 eo | wT | a | oon Terry | St0r | ures OWL, 
eek “Orne aaa PE fee : ‘soquyd 
07 ef ee ae vor |p Sauyssour ovata |) ero | art | eeor | es |-wsmnox| coor |-sona ong, 70 60d 
ee -C4V yo ysodoq tpraany, ; of a te piaaing, ! MOTOR 
q oF Dy d | eo aa | ‘PPV | 40 MOL |-0g Jo —_ 
. ag? ‘ = aqeydso oO 4 - ; 
ae | Te ith | oN | <Beas| OF | CODE {AOfION Ole eer TA eae -og {Apnojy | MoTexX 
pei < Wg oe A acento, Sea eae 
800 | Is°0 | 6r'It | ss | REE aI GOO | “BOLD ! MOTIOX ofa T “9 | o ‘PPV ov | se $201 | VOT) | MOTLIOX 
pole es eel ee 
a>e RES | 0° istic AY 0°0 as Ay 
Bes. Wee “earg | ur 419 z -ABID ‘070 “yIsodeq | 10[oD ut 4419 a ~ARLY ‘090 ‘yisodeq {£10109 
WES 4 = 5 -uent = ‘oodg | |-wwmo | ‘oedg 
Piite ¢|. Se : | 
SaWwKvuy | 


Ww ‘Vv 9 OL By Ge | 9 WOU 


(‘H ‘O) SvVW—IIIA BZISGVL 


Wid 9 OL WW “V 9 NOUT 


eo10r | "IV. LOL ¥6°% | 9o"g | wes | sere | want | "TV LOL 


‘T= le=|=| 
0e"0 | ee°0 | 60°9 | ee | py | 8001 | "IWO[D | MOTIOX "0 | 9%°0 | 6o"¢ 00¢ | ‘PPV STOL : *avTD | AOTIOA 
660 | ram) | 068 | oe | py | 001 | ‘IwoID | MOTIOA OVA || 6z°0 | 20 | 6o°F 90F | PPV | 600T “IBO1D | MOTOR OBA 

: Be apg 

10 | ont | arot | Tee | ‘PPV | 6201 | “oureg ONL 0e"0 | 120 | vor | ole | ‘PPV oor | Fo ones 30 atsodod | 

j ;: : ee ooyerg Jo sod 

1¢"0 | $6°0 | wer | fats | poy | geo. | FO oyVIQ Jo 118% ea || 6270 | £9°0 | 02°8 0c | ‘PPV ocor | SPOS F : 
uth SOS hi = * ‘APNO[D OLB | MOTO A Oe) Eh See 
“Bpog 
0e"0 | 80 | eo" | ooe | ‘PPV | a o1or | 219 tao. “IBOTD {MOTION UST || gz"0 | ¥F'0 | 8I'h ose ‘PPV | Sor | Fo 9A JO atsodod, | 

8%"0 | 06°0 | ower | ole | ‘PPV | m | -z019 tao “IROI £ MOTO. 0¢"0 | 09°0 u's | 18% | ‘pV | SCOT | "IBOID | MOTIOA IVC 
wo | ¢3"0 | wat | 00s | ‘PPV | r | “IBOTD | LOTIOA 6z°0 | 09°0 | 86 90F ‘PPV ree | “IBOTD {MOTOR Av.9g 
Si BS Se: pec = ee Bremen on 
6z°0 | 1¢°0 | 68°9 | OLF | ‘PPV | O1Or | “ABOID MOTION OVA || O80 | @t | Teh | ere | PPV | sw: “IBOID | MOTIOA IUSVT, 

i —_ 
12°0 | 6e°T | over | OF | py | SCOT IVOTD | MOTIOA oe"0 ¢1'0 | corer | cig | ‘PPV ee eam a8 ae 

: ; e Wd 9 09'W : OS 
oeo | oo | gen | eee POV | GO |-~ 9 mosy oe ceren oug|| WO | Wo | we | oe pPy Fo,ov010| JO gigodod 
ELF a | 001. “A Epe bo | cee ae “£4 
sea | “oe |. woqe Prey ; a2 | "os |. —— : , 

Gaz Wat RwoIQ | ut Aq -ATID 040 ‘qIsodeq !a0[09 faz WaT BOIQ | ut Aq4 ABI) “079 ‘qIsodeq !a10[0D 

=e) oe -OU 4 dt -OY , 
mFS ges -uend -oedg wes SPs -uend ‘oodg 
oe ee Pola 3 

‘sanHKVvuUD | ‘SHWNVUD 


WV 9 OL ‘W ‘d 9 NOUT ‘Wid 9 OL ‘WV 9 NOU 
(OW ‘W) XvVHOM—'XI BZIAVL 


14 


"826 | 66°ST ose w | 9GLAT | | SHOOT | “VOM: 80°T | ge | 80°66 | 1.9 S001 ‘SAV ¢ NI IVLOL 
¥e'0 om § | Or'6r | a & | ppy | 600T “AROID + MOTION OLVF Te'0 | 8e'T | 76°06 | GLO ‘PPV tat) § *IBOTD  MOTIOK OBL 
wo | we | woe | CLES | ppy | 2001 “IBO[D | MOT[OA [VA : “pourezqO oq you plnoph 
¥'0 | roc § | 00° | by | | PPy | OLOL “IBO[D | MOTIOA O[VA - i i eq you pinop 
£2°0 | ST | 08°26 | 0002 | ae | 800T | es asia urs § | ¥'0 | is | 00°98 | 0006 | ci . a | “ABOTD | MOTIOA OVA 
cae sol 88°06 | ee | sie | ae Saale $ MOTION nite ‘1s 0 | FOL cn 96° | GLéT | “PPV 600T | “ABOID SMOTIOA OV 
Sates | we : | ae | ae | eae | a | emmy sashes: re “peureyqO oq you prnop 
06°0 | go'T | amos | 9061 | ppy | FOOT | “AVOID | MOT[OA O[VT ce'0 | 0 | 61 | eIs “PPV rats | “BaD !MOTIOX O[Vd 
ae | ba 8 | °6° 91 | SL8T | eS | FOOT neni nag: ee “poureyqo a aoe aes ree 
ae | ies | ieee | ‘aie | POV | £00T eee ieee abd = “peueydO oq jou plnop 
&'0 | wT | F6°L1 OF6L “PPV | e00T | “IBOTD | MOTIOA 02°0 | S0'T | Tet OSeL | “PPV TLOr | “ABOTD | MOTIOA O[VT 
BE |e) | 2° | sone | 2 Bee | Bee} [22 | coe | 
gas, Wee, "worg | ur £919 ee -ABLD ‘oy ‘ysodeq ‘10jog || & ay wee, “won, | Ut AqTy ae “ABI | ‘oJ “QIsOdeq f410[0D 
Bs BPS -uvnd oedg | ie 2 | 278 | -uBbnd | ‘oodg 
‘saunvun— | ‘sannvap — | 
‘WV 9 OL ‘Wd 9 NOUT ‘W ‘d 9 OL ‘W 'y 9 Koug 


(CW °M) SVW—’X FZIAVL 


15 


The examinations, as the tables show, have been car- 
ried out so that in each case the urine which was passed 
during the twelve hours of the day was collected, 
measured and analyzed separately from that passed 
during the twelve hours of the night. In the first there 
was, therefore, included the quantity passed imme- 
diately after the day’s work and exercise; in the latter, 
the morning urine after night’s rest. 

The estimations were made by the volumetric method, 
and in every case an equal volume of the urine was 
subjected to an analysis, while the same measuring 
tubes were employed. The relations the figures bear 
to each other are therefore correct, even if there should 
be an error in the absolute quantity which they repre- 
sent. The latter may, however, hardly be expected, 
since the liquids used were prepared by myself, and 
their strength, estimated by adding a known quantity 
of pure urea and of pure phosphate of soda to a certain 
amount of urine, and by determining the quantity of 
each present in the urine, before and after the addition. 
The figures, of course, give the whole amount of the 
urea and the phosphoric acid excreted. 

In the first two tables I present for comparison the 
results of the examination of the urine of two persons, 
in health, during the time of ten days. Table IL. is that 
from a man about forty years of age, of regular habits 
of life, and who had, during the day, a fair amount of 
physical exercise, while the night hours, from eight to 
twelve o’clock, were occupied by mental labor; sleep 
amounted to from five and a half to six hours. The 
woman was about twenty-five years of age, mother of 
two children, of which the one was still on the breast. 
She was doing common housework during the day, and 
spent some evening hours in reading, etc. She was in 
the habit of retiring early, between nine and ten o’clock 
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Pp. M.; sleep amounted, in the average, to from eight to 
nine hours. 

If we subject the first table to a closer examination, 
comparing the single data, we find that there is a con- 
siderable fluctuation in the whole daily amount of urea 
excreted from a minimum of 24.07 grammes, during the 
twenty-four hours of the fourth day, to the maximum 
of 39.55 grammes on the ninth day, making a difference 
of 15.28 grammes. The amount of phosphoric acid 
excreted during the same period varied from 3.28 
grammes to 4.20 grammes, making a difference of 0.92 
grammes. If we, however, take the arithmetical mean 
of the whole amount of urea and phosphoric acid, 
excreted in the ten days, equal to 319.53 grammes of 
the former, and 36.22 grammes of the latter, we have 
31.95 grammes of urea, and 3.62 grammes of phosphoric 
acid, excreted per diem, figures very closely, reaching 
the normal average above stated. 

If we compare the quantities of urea and phos- 
phoric acid excreted during the hours from 6 A. m. to 
6 Pp. M., with those excreted from 6 p. M. to 6 A.M., We 
find that the highest difference amounts to 4.46 
grammes in the former, and 0.53 grammes in the latter. 
Yet the most interesting fact is the close correspondence 
of the total amounts excreted; of urea, 159.57 grammes, 
from 6 A. M. to 6 Pp. m., and 159.96 grammes from 6 P. M. 
to 6 a. m.; of phosphoric acid, 18.23 grammes from 
6 a.m. to 6 p.M., and 17.99 grammes from 6 Pp, M. to 6 
A.M. Moreover, the sums of specific gravities, 10182, 
are exactly the same up to the last figure, while in the 
total quantity of urine, 9664 o. c. and 11480 o. o., there 
is a plus of 1876 o. ©. on the side of the amount excreted 
during the night. 

If we look over the second table, we will first notice 
the same correspondence between the total quantities 


a 
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of urea and phosphoric acid excreted during the hours 
of the day, and those excreted during the nights, of 
urea, 173.03 grammes from 6 a. mM. to 6 P. Mm, and 
172.89 grammes from 6 Pp. mM. to 6 A. M.; of phos- 
phoric acid, 13.96 grammes from 6 A. mM. to 6 P. M, 
and 13.71 grammes from 6 p. mM. to 6 a. M. There 
is only a slight difference between the sums of the 
specific gravities, 10206 to 10204, while the total quan- 
tities of the urine, 7705 o.c., and 7125 o. c, show a 
plus of 580 o. c. on the side of the amount excreted 
during the day. The difference between the minimum, 
27.34 grammes, and the maximum, 41.74 grammes, of 
the total daily excretion of urea, making 14.40 grammes, 
corresponds with that of the foregoing table, 15.28 
grammes; while the sum of the whole amount of the 
ten days, 345.92 grammes, gives a daily average of 
34.59 grammes, against the 31.95 grammes of table I. 
This slight increase, hardly worthy of notice, is prob- 
ably due to the differences in the age of the two per- 
sons, since the quality of the food partaken, was the 
same during the time when the examinations were 
made. The daily fluctuations in the whole amount of 
phosphoric acid, in table II, are higher than in table I, 
from 2.17 grammes to 4.11 grammes, yet inside of the 
limits of the normal average. The total amount, how- 
ever, of the ten days, 27.67 grammes, against 36.22 
grammes in table I, making a difference of 8.55 
grammes, or 0.855 per diem, is a fact to which I call 
attention for the reason that I have made a great 
number of series of comparative analyses of the urine of 
healthy men and women, with the same result, viz.: that 
there was in all cases a considerable falling off in the 
amount of phosphoric acid in the urine of the latter, 


_ due invariably to the presence of a smaller quantity of 
the alkaline phosphates, while the amount of the 
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earthy phosphates was generally of a remarkable 
uniformity. 

Regarding finally the proportion of the amount of 
urea and of phosphoric acid excreted in the urine of 
healthy persons, it is evident that no certain relation 
between the two substances exists, since the figures of 
the table show that, as well in the daily amount of 
urea and phosphoric acid excreted, as in the total of a 
series of days the minimum amount of the former may 
be co-existent with the maximum of the latter, and 
VICE VErsa. 

From the facts presented in tables I and II, I draw 
the following general conclusions regarding the elimina- 
tion of urea and phosphoric acid in a state of health. 

1. The processes of waste and repair in the human 
system, which are represented quantitatively by the 
amount of urea and phosphoric acid eliminated through 
the kidneys are going on continuously and, generally, 
with a remarkable uniformity. 

2. The temporary fluctuations in their energy are 
balanced by periodic equalizations. 

3. ‘The processes are quantitatively the same during 
the twelve hours of the day as during the twelve hours 
of the night. 

4. ‘The rise and fall in the amount of urea excreted 
is independent of the physical and mental occupation of 
the individual. 

5. The amount of phosphoric acid in the alkaline 
phosphates, eliminated by the kidneys, seems to stand in 
proportion to the change of matter in the nervous 
tissues of the body. 

We will now consider the data presented in tables 
III to X. 

The persons who furnished the urine for the analyses 
in these tables were in a general anzemic condition com- 


ERRATUM—Page 19, second line from the top, for physical 
read psychical. 
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bined, with the exception of the case given in table 
IX, with more or less physical disturbance. Yet dif- 
ferences are to be recorded in each case in regard to the 
etiology, the course and the prognosis of the affection. 

In the two cases represented by tables IIL and IV, 
there was a chronic general anemia of a slow and 
gradual development. As to the mental state there 
was a likewise slowly developed sub-acute maniacal 
condition with a tendency to dementia. In the cases, 
tables V and VI, the anzemia was of a more acute origin; 
in the first, of the woman, connected with puerperal 
mania; in the second, of the man, connected with mel- 
ancholic excitement, originating from excesses in venere. 
The case, table VII was one of chronic general anemia 
with dementia; the case, table VIII, one of acute 
anzemia from loss of blood by a suicidal attempt; case, 
table IX, one of chlorosis; and case, table X, one of 
secondary anemia, combined with paresis. 

If we compare the tables we will first notice, with 
the exception of table VIII, acute anemia, and table 
X, secondary anemia with paresis, the remarkable fall- 
ing off of the amount of urea and phosphoric acid 
during the ten days of observation. The former reaches 
its lowest figure in table III, sub-acute mania with a 
tendency to dementia, 121.43 grammes in ten days; the 
latter in table VII, dementia, only 11.08 grammes in 
ten days, making a daily excretion of 12.14 grammes of 
urea and 1.108 grammes of phosphoric acid, or in each 
day 21.13 grammes of urea and 1.66 grammes of phos- 
phorie acid less than the normal average. The highest 
figure for both substances in the chlorotic patient, table 
IX, is 187.20 grammes of urea, and 19.36 grammes of 
phosphorie acid, which makes a daily falling off of 
14.55 grammes of the former and 0.84 grammes of the 
latter. In-table VI, a case in which the patient, a mel- 
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ancholic, ete., regained his bodily strength and was dis- 
charged mentally improved, we find 243.71 grammes 
for urea and 19.00 grammes for phosphoric acid, or 
daily 8.90 grammes of the former and 1.9 grammes of 
the latter less than the normal average. 

In table VIII, the case of acute anemia, the figures 
show 273.12 grammes of urea and 25.79 grammes of 
phosphoric acid, excreted in ten days, or a daily falling 
off of only 5.96 grammes of the former and of 0.58. 
grammes of the latter. As the anzemic condition in 
this case was. consecutive upon a considerable loss of 
blood and not connected with primary general disturb- 
ances of nutrition, the comparatively high figures are 
quite in accordance with experiments made on animals, 
which have shown that the amount of change of matter 
in the animal body, is of course in certain limits, inde- 
pendent of the quantity of blood in circulation. In 
table X, the one half of which is incomplete, but which, 
when completed in the same rate, as recorded during 
five days of observation, would give in ten days 402.05 
grammes of urea and 31.77 grammes of phosporie acid, 
or a daily increase of urea of 6.93 grammes over the 
normal. This increase unquestionably indicates the 
wasting of tissues concomitant with the progressive 
pathological processes characteristic of the disease. 

The examination of the tables from the point of view 
of the relative amount of the substances in question ex- 
creted during the twelve hours of the day compared with 
that excreted during the twelve hours of the night, re- 
veals the following interesting facts: In tables III, IV 
and VII, we find in regard to the relative quantity of 
urea during the ten days of observation from 6 A. m. to 
6 p. mM. and from 6 Pp. M. to 6 A. m. the same correspond- 
ence as in table I and II of the healthy persons, 
although the whole amount remained much below one 
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half of the normal. The figures 60.20 grammes and 
61.23 grammes of urea in table III, and 67.41 grammes 
and 67.10 grammes of urea in table VI, correspond 
exactly. In table IV the 65.87 grammes of urea during 
the day and the 75.67 grammes during the night give a 
difference of 9.8 grammes or of 0.98 grammes daily, 
which can be considered as unimportant. 

In regard, however, to the amount of phosphoric acid 
excreted during the same period we notice a remark- 
able difference. In table VII, case of dementia, the 
figures for the phosphoric acid from alkaline phosphates 
as wellas from the earthy phosphates, although more 
than one-half below the normal, correspond exactly. In 
table IV, the quantity of the alkaline phosphates ex- 
ereted during the hours of the night is about twice that 
excreted during the day; in table II the quantity of 
the former exceeds about five times that of the latter. 
In both cases, though far below the normal, this would 
indicate, as I believe, a favorable increase in the change 
of matter in the nervous tissues during rest, while in 
the foregoing case of dementia table VII, that change of 
matter seemed to have reached both during day and 
night an exceedingly low point. The theory advanced 
here, appears to be supported by facts arrived at in 
table V and VI. There we find a similar relation. The 
amounts of the earthy phosphates correspond almost 
exactly. Of the alkaline phosphates we find about 
three times the quantity excreted during the night as 
during the day. Yet in the latter two cases, we further- 
more notice the interesting fact, that in the first one, 
table V, the amount of urea excreted during the night also 
exceeds exactly twice the amount excreted during the 
day; while in the second case, table VI, the proportion 
between the two is not very far from being the same, 
viz: 52.94 grammes of urea during the day, against 
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104.15 grammes during the night in the first case; and 
88.78 grammes of urea during the day against 154.93 
grammes during the night in the second case. Both 
cases were taking physically and mentally a favorable 
course, and it appears as if nature in both was making 
an effort to balance the disturbed and impeded change 
of matter during the day, by an increase of double its 
amount during rest.. This view finds another affirma- 
tion in the facts revealed by table IX, the case of the 
chlorotic patient, where we again observe the similar 
increase of the amount both of urea and of phosphoric 
acid excreted during the hours of rest, viz: 82.52 
grammes of urea and 5.58 grammes of phosphoric acid 
from the alkaline phosphates during the day, against 
104.68 grammes of urea and 7.86 grammes of phosphoric 
acid during the night. 

In table VIII, the case of acute anzmia, a slight in- 
crease in the amount of urea, as well as of phosphoric 
acid, will be noticed on the side of the excretion during 
the day, of about 2 grammes of urea and 0.5 grammes 
of phosphoric acid per diem. This small difference, of 
course, would seem to be of not much weight, yet, when 
we look over the single data presented in the table, it 
becomes apparent that there existed great fluctuations 
in the amount, both of the urea and the phosphoric acid 
excreted. With the exception of the last two days, 
there is a remarkable increase in the change of matter 
during the day over that during the night. It may be 
remarked here, therefore, that the patient, during the 
time when the examinations were made, was exceedingly 
restless and excited during the night, so that it became 
finally necessary to administer at midnight a second 
dose of hydrate of chloral, the effect of which was at once 
noticed in the change of the excretion of urea, as well 
as of phosphoric acid, by the remarkable increase in their 
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quantity during the night, viz: In the last two days, 
16.86 grammes of urea and 0.71 of phosphoric acid, from 
the alkaline phosphates, during the day-time, against 
37.66 grammes of urea, and 2.67 grammes of phosphoric 
acid during the nights. This fact again appears to af- 
firm the statement alluded to in the foregoing, that the 
morbid mental excitation in melancholia as well as in 
mania does not augment, but impedes the general change 
of matter in the human system in cases connected with 
primary anemia. 

This latter fact has, however, no reference to the ex- 
alted mental condition combined with paresis, as the 
last table X shows. Although imperfect as it is, it 
appears to reveal the interesting fact of a morbid in- 
erease of change of matter at the cost of the constituents 
of the body itself. 

Another point in the tables, to which I would call 
attention, is the high specific gravity of the urine in the 
majority of cases of chronic anzemia, a fact which does 
not quite correspond with the small amount of urea 
present. In some of the cases analyzed I found a very 
high percentage of chlorides, which may account for it, 
yet my observations on the amount of these, of the sul- 
phates and of iron, are not closed. The amount of uric 
acid excreted has been determined in each case ana- 
lyzed, but has been left out in the tables on account of 
its small amount on the one hand, and the great varia- 
tions in its quantity on the other, without any apparent 
relation to the quantity of the other constituents of the 
urine. 

The great uniformity in the amount of the phos- 
phoric acid belonging to the earthy phosphates, is well 
worth noticing, although it remained, with the excep- 
tion of the cases of acute mania, table VIII, and of 
chlorosis, table IX, much below the normal. There 
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was also in five cases, tables III, 1V, V, VI and VIII, a 
marked tendency to affections of the bladder, with 
alkaline fermentation of the urine, which, however, 
readily yielded to the administration of lactic acid. 

From the facts presented in the tables, we draw the 
following conclusions in regard to the general change 
of matter in anemia, as far as its amount is indicated 
by the amount of urea and phosphoric acid eliminated 
through the kidneys: 

1. In primary chronic anzemia there is a remarkable 
decrease in the amount of urea and phosphoric acid in 
the urine, which indicates grave disturbances in the 
nutrition of the tissues, and a diminution of the general 
change of matter in the system. 

2. The diminution in the general change of matter 
reaches its lowest point in chronic anzemia with demen- 
tia, and next to this in cases connected with sub-acute 
mania, with a tendency to dementia. 

3. The condition of morbid mental excitement in 
primary chronic anemia is co-existent with a decrease 
in the general change of matter, and seems, to a certain 
degree, to impede the processes of waste and repair. 

4. In cases of anemia of a more acute character with 
a favorable physical and mental prognosis, there is a re- 
markable increase in the general change of matter 
during rest. 

5. In the case of acute anemia the amount of the 
general change of matter was not affected by the con- 
siderable loss of blood. 

6. Secondary anzemia is combined with a morbid in- 
crease in the general change of matter at the cost of 
the tissues of the body. 


7. In regard to the treatment of anzemia the conclu- 


sions drawn from the tables would indicate the great 
therapeutical value of rest, bodily and mental, 
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